Protective mechanisms of berberine against experimental autoimmune myocarditis in a rat model.
Berberine, an alkaloid derivative extracted from numerous plants of the general Berberis and Coptis, has been reported to have immunomodulatory effects against immune-mediated disorders in emerging studies. In this study, the effects of berberine and its underlying molecular mechanisms were investigated from the myosin-induced myocardial injury in rats. Lewis rats were immunized with porcine cardiac myosin to induce experimental autoimmune myocarditis (EAM), treated with berberine and specific JAK inhibitor AG490 as a positive control. Our data showed that both berberine and AG490 significantly reduced the impaired cardiac function and the pathophysiological severity, impeded high levels of anti-cardiac myosin antibody of EAM rats. Th17 and Th1 cells as well as their cytokines IL-17 and IFN-γ were up-regulated in EAM. However, the excessive increase of Th17/Th1 responses was restored by berberine and AG490. We also examined the expression level of phosphorylated proteins of JAK-STAT pathway which has a key role in the Th17 and Th1 lineage commitment. The phosphorylated (p)-STAT1,STAT3 and STAT4 increased significantly in EAM, while berberine notably attenuated their excessive expression. This effect of berberine was equivalent to that of AG490 blockade. Our current study demonstrated that berberine could ameliorate EAM and the underling mechanisms may be due to the fact that berberine differentially modulates the activities of p-STAT1, p-STAT3 and p-STAT4 to suppress Th17 and Th1 cell differentiation.